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Human trisomy 21 causes a constellation of developmental abnorm-
alities classified as Down syndrome (DS). The phenotypes of trisomy 21
include cardiovascular defects and gastrointestinal anomalies. The
mouse is the premier model organism for DS since the regions on
human chromosome 21 are syntenically conserved in the three regions
on mouse chromosomes 10, 16 and 17. However, the current popular
mousemodels are trisomic for less than 54% of the human chromosome
21 gene orthologs, and trans-species models are all highly mosaic. To
generate a more complete trisomic mouse model of DS, we have
established a 22.9-Mb duplication spanning the entire human chromo-
some 21 syntenic region on mouse chromosome 16 in mice using Cre/
loxP-mediated long-range chromosome engineering. The presence of
the intact duplication in mice was confirmed by fluorescent in situ
hybridization and microarray-based comparative genomic hybridiza-
tion. The expression levels of the genes within the duplication interval
reflect gene dosage effects in the mutant mice. Phenotypic analyses of
the mutant mice showed that the duplication was responsible for DS-
related abnormalities in cardiac structures and gastrointestinal devel-
opment. This new mouse model represents a powerful tool to further
understand abnormal development associated with DS.
doi:10.1016/j.ydbio.2009.05.556
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Structural and functional defects of primary cilia causes a wide
spectrum of human syndromes, classified as ciliopathies. Despite the
biological importance of cilia and decades of research, many aspects of
cilia assembly and disassembly remain elusive. We identified a novel
node gene, which we named Pitchfork, because suboptimal levels lead
to cilia duplication and bifurcation, left–right asymmetry defects and
heart failure. Moreover, Pitchfork haploinsufficiency causes post-axial
polydactyly and male infertility. Pitchfork accumulates in vesicles
during cilia assembly and disassembly, when basal bodies and
centrosomes interconvert. The co-localization and physical interaction
with intraflagellar transport proteins, microtubules, microtubule
motor and centrosome/basal body proteins implicate a function in
ciliary transport. Interestingly, reduced levels of Pitchfork lead to a
failure of the basal body to disconnect from the cilia. This results in
centriole over-replication in S phase leading tomulti-ciliated cells after
mitosis. In summary, our data demonstrates that ciliary vesicular
transport is essential for basal body-to-centrosome interconversion in
primary ciliated cells. Pitchfork is highly expressed in regions of Shh
signaling, thus itmight be an evolutionary adaptation that accounts for
the vertebrate-specific role of the cilium in signaling.
doi:10.1016/j.ydbio.2009.05.557
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A mouse model for juvenile hydrocephalus
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Juvenile hydrocephalus, the accumulation of cerebrospinal fluid
(CSF) in the ventricles of the brain, causes significant morbidity among
human children affecting roughly 1 in 500 newborns. The disease
manifests due to overproduction, decreased absorption, or restricted
flow of CSF. Few genetic causes of this disease are known, and therefore
animal models can prove beneficial in identifying candidate genes. The
juvenile hydrocephalus (Jh) mouse line contains a transgenic integra-
tion on mouse chromosome 9. Homozygous Jh mice exhibit hydro-
cephalus by 2 weeks of age and few survive beyond 8 weeks. This
phenotype represents a novel cause of the disease since no known
hydrocephalus mutations map to the region. Analysis of the integration
site showed disruption of an uncharacterized gene, I11. Preliminary data
suggests that a transgene carrying a functional copy of I11 can rescue the
Jh phenotype. However, the predicted protein product of I11 has no
recognizable functional domains and its role in CSF maintenance is
unknown. Future researchwill focus ondefinitively establishing the role
of I11 in hydrocephalus and dissecting its function.
doi:10.1016/j.ydbio.2009.05.558
Developmental Biology 331 (2009) 505–506
Contents lists available at ScienceDirect
Developmental Biology
j ourna l homepage: www.e lsev ie r.com/deve lopmenta lb io logy
